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I n  a r e c e n t  a r t i c l e  Sakai  and Stauf fer '  a t tempt  t o  c a l c u l a t e  tne equi -  

v a l e n t  width of  two overlapping s p e c t r a l  l i n e s  whose l i n e  c e n t e r s  do no t  

n e c e s s a r i l y  coincide.  They o b t a i n  a very i n t e r e s t i n g  s o l u t i o n  t o  t h i s  complex 

mathematical  problem, 

s o l u t i o n  can be obtained for some of t he  cases considered by t h e s e  au tho r s  

The purpose of t h i s  n o t e  i s  t o  p o i n t  ou t  t h a t  an exac t  

and t h a t  t h e s e  s o l u t i o n s  have a very d i f f e r e n t  f u n c t i o n a l  form from t h e i r  

r e s u l t s  . 
Sakai  and S t a u f f e r  p re sen t  t h e  r e s u l t s  i n  Fig. 2 f o r  t h e  case  when 

v I n  t h i s  case an exac t  expres-  

s i o n  f o r  t h e  equ iva len t  width can be obta ined  by t h e  i n t e g r a t i o n  of Eqs. ( 5 ) ,  

= v 01 02 
and y1 = y2  ( t o  use t h e i r  n o t a t i o n ) .  

(61, and ( 7 )  of reference 1 wi th  t h e  r e s u l t  t h a t  

This  i s  t o  be compared w i t h  t h e i r  approximate r e s u l t  as  obta ined  from E q s ,  ( 7 )  

and ( 2 1 )  

The approximate and exac t  s o l u t i o n s  have a very  d i f f e r e n t  f u n c t i o n a l  form 

and t h e  exac t  s o l u t i o n  i s  considerably s impler !  The two express ions  ag ree  

through terms i n  t h e  square of x ,  i .e.  when t h e  weak l i n e  approximation is 

v a l i d  ( x  < 0.2). However when t h e  s t rong  l i n e  approximation is v a l i d  ( x  > 2 )  
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.. (see review i n  re ference  21, E q s ,  (1) and ( 2 )  have an e n t i r e l y  d i f f e r e n t  

f u n c t i o n a l  form. The d i f f e r e n c e  between t h e s e  two expres s ions  i s  most s i g -  

n i f i c a n t  f o r  x > 2. The au tho r s  do n o t  compare t h e i r  approximate express ion  

with t h e  exac t  equ iva len t  width when e i t h e r  x1 or x2 is g r e a t e r  than 1 0 ,  

althouFh such va lues  are of g r e a t  pract ical  s i g n i f i c a n c e .  
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v a l e n t  width of two l i n e s  with d i f f e r e n t  p o s i t i o n s  of t h e i r  l i n e  c e n t e r s ,  bu t  

wi th  y = y2 i s  1 

W = 2nyD-' F(x1tx2), ( 3 )  

where 

D = l t  f 0 y v  02 
J I ( 4 )  

i s  t h e  co r rec t ion  f a c t o r  introduced by Sakai  and S t a u f f e r  i n  t h e i r  Eq. ( 2 1 1 ,  

S ince  Eq. ( 3 )  is c o r r e c t  when v = v it i s  much c l o s e r  t o  t h e  c o r r e c t  
01 02'  

va lue  f o r  a l l  l i n e  sepa ra t ions .  Equation ( 3 )  reproduces t h e  exac t  va lues  

given i n  Fig. 3 of  r e fe rence  1 as c l o s e l y  as t h i s  f ip;ure can be read. 

When vol = vo2, bu t  y1 # y2, t h e  equ iva len t  width as der ived d i r e c t l y  

from Eqs. ( 5 ) ,  (61, and ( 7 )  of re ference  1 i s  found t o  be 

( 5 )  
2x1x2 w = w t w2 - 2ny1 - , 

1 1+5 

when t h e  weak l i n e  approximation is v a l i d  and 
7 

when t h e  s t rong  l i n e  approximation is  val id ,  where 



r-v I ” 

Again Eq. (5) and t h e  weak l i n e  l i m i t  of Eq. ( 2 1 )  of r e f e r e n c e  1 

agree.  However, when t h e  s t r o n g  l i n e  approximation is v a l i d  (x, > 2;  x2 > 2 1 ,  

t h e  r e s u l t s  have a very d i f f e r e n t  f u n c t i o n a l  form, s i n c e  Eq.  (21)  of reference 

1 then  reduces t o  

w = 2lTy ( 8 )  n 1  
x12t E x22 

J 

1 

Not only  do E q s .  ( 6 )  and (8) have a d i f f e r e n t  f u n c t i o n a l  form, bu t  numerical  

r e s u l t s  c a l c u l a t e d  from them can be q u i t e  d i f f e r e n t  whenever5 << 1 or E >> 1. 

Thus Eq. (21)  of r e fe rence  1 should be used with cua t ion  when e i t h e r  l i n e  is  

i n  t h e  s t r o n g  l i n e  reg ion .  A b e t t e r  express ion ,  which is c o r r e c t  i n  t h e  l i m i t  

v = v f o r  t h e  equiva len t  width when x1 > 2 and x2 > 2 i s  
01 02’  

1 - 1 
2 

- 
W = 2 7 ~ y ~ ( 2 / n ) ~  D-I(x1+5 x 2 l 2 ,  

where D is given by Eq. (4 ) .  
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